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My invention relates to improvements in hy 
draulic transmission mechanisms, particularly 
When used as means for actuating valves and the 
like. 
The principal object of my invention is to pro 

Wide a hydraulic transmission mechanism for 
actuating a valve or the like wherein positive 
acting release means are provided for insuring 
seturn anovement or retraction of the valve or 
similar device after it has been moved under the 
influence of pressure of hydraulic medium. The 
attainment of this object is particularly advan 
tageCuS in valve actuators controlling gas valves 
and the like where there must be assurance that 
the valve is closed automatically in response to 
control equipment, in the past electric valves 
have been commory used. These valves being 
of the Solenoid type, have a serious and aggra. 
vating tendency to stick in the open position 
creating a hazardous condition. 
Another object of my invention is the provision 

of a pressure operated device having a positive, 
mechanically actuated pressure release means for 
releasing pressure to actuate the device. 
Another object of my invention is the provision 

of a hydraulically operated valve device employ 
ing an electrically driven fluid forcing yeans 
Comprising an arnature mounted or a shaft, ar 
ranged to Simultaneously actuate a pressure re. 
lease valve when the motor is energized. 

Figure 1 is a sectional view of a preferred en 
bodiment of my invention, and 

Figure 2 is a cross sectional detail view taken 
along the line 2-2 of Figure i. 

Referring to Figure of the drawing, numeral 
i0 designates the body of a valve which in the 
present instance is a diaphragm type gas valve, 
The inlet of the valve is at if and the outlet at 
2, the valve body being internally configurated 
So as to form a seat 3. The upper part of the 
Valve body is of circular conformation having a 
flange i. Numeral 5 designates a cover for 
the valve having a flange is corresponding to the 
flange 4. Flanges 4 and f 6 are securely fas 
tened together by screws 7, the peripheral por 
tions of a flexible diaphragm 8 being interposed 
between the flanges in sealing relation there 
With. Adjacent the central portion of the dia 
phragm 8 is a flexible valve seat disc 9 and 
on the opposite side of the diaphragm is a metal 
backing disc 20. A washer 2 is disposed on that 
side of the valve disc 9 away from the dia 
phragm, and the discs and diaphragm are se 
cured together by means of a bolt 22. The dia. 
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suitable flexible material such as leather. The 
seat disc 9 is adapted to seat upon the seat 3 
and to thereby prevent Siow of fluid through the 
valve. The structure so far described comprises 
a diaphragn type gas waive of conventional con 
struction. 

Numeral 25 designates a three-way pilot valve 
which may be of generally cylindrical shape hav 
ing flanges 26 and 2 at its opposite ends. The 
lower flange 22 is secured to the cover 5 of the 
diaphragm Walve by means of Screws 28 and 29, 
there being a gasket 36 of suitable sealing mate 
rial interposed between the flange 2 and the 
cover 5. There is an opening 3 in the cover 
5 of the diaphragm valve coaxial with an open 

ing 32 in the gasket 36 and with a channel 33 
in the body of the three-way valve 25. 
The upper part of the body of the three-way 

valve 25 has an opening or bore 34 and a smaller 
bore 35 the lower part of which forms a valve seat 
36. The bore 35 is screw threaded and screwed 
into this bore is a langed nut 3. The lower 
part of the nut, 35 forms a valve seat 38 similar 
to the valve seat 36 and the upper part of the nut 
3 is recessed at 39 so as to form an annular 
shoulder for purposes of retaining a coil Spring 
£0. Cisposed cetween the valve seats 36 and S8 
is a valve member 3S so formed as to seat upon 
the valve seat 33 when noved downwardly and 
to seat upon the waive seat 38 when moved up 
wardly. A stern $32 is connected to the valve 
Anember 33. She stern extends through nut, 3. 
and at the upper end is a collar disc 43. The up 
per end of the coil spring 60 bears against the col 
lar disc 43 so that the valve member is nor 
mally urged against the upper seat 38. The 
channel 33 in the body of the three-Way Valve 
communicates laterally with the space between 
the Wave seats 36, and 38 and a channel 4 in 
the valve body communicates with the space be 
tween the valve seats through the valve formed 
in part oy the sea; 36. 
The flange 35 is secured to the bottom of a 

casing 38 forming a liquid reservoir by means of 
screws 29 and 55 there being a flexible diaphragm 
5 interposed between the flange 26 and the bot 
tom of the casing 48. The collar disc 43 previ 
ously described bears upwardly against the Cen 
tral portion of the diaphragm. 5. The Space 
within the casing G8 is partially filled with a hy 
draulic fluid 52 which is preferably oil and this 
hydraulic liquid is adapted to be pumped by 
means of a gear pump indicated generally at 53 
and mounted in a portion of the casing 48. The 

phragm 8 and seat disc 9 may be made of a 55 gear pump 53 is driven by an electric motor in 



2 
dicated generally at 54, the electric motor com 
prising a winding 55, a laminated core 56, and 
an armature 57. 
The winding 55 is wound around a portion of 

the core 56 in the usual manner and the core 56 
and armature 57 form a more or less complete 
magnetic circuit for magnetic flux induced in the 
core by current in the winding. The armature 
5 is mounted on a shaft or spindle S8 between 
portions of the core 56 constructed and arranged 
to form poles on opposite side of the armature 
in the usual manner. The shaft 58 of the motor 
is journalled in a boss 59 formed on an inner 
wall of the casing 48 and is also journalled in 
portions of the casing 48 which form a housing 
for the gear pump 53. One of the gears of the 
gear pump designated at 60 is splined onto the 
shaft 58 as may be seen On both Figure 1 and 
Figure 2 so that the gear 60 is constrained to ro 
tate with the shaft 58. The gear 60 drives the 
other gear 6 of the gear pump (see Figure 2) 
which is suitably mounted on a counter shaft. 
The inlet to the gear pump is designated at 62 
and communicates with the liquid reservoir 
formed within the casing 48. A channel 63 
formed in a portion of the casing 48 communi 
cates with the discharge of the gear pump and 
with a recessed portion 64 formed at the central 
portion of the bottom of the casing 8. The ar 
mature 57 of the motor 54 is secured to the shaft 
48 so that the motor can drive the gear pump so 
as to pump oil from within the casing 48 through 
the channel 63 into the recess 64. The dia 
phragm 5 is adjacent the recess 64 so that a 
liquid chamber is formed within the recess 4 
and when hydraulic liquid, that is, the oil, is 
pumped into this chamber its pressure acting on 
the diaphragm 5 is sufficient to force the valve 
stem 42 downwardly against the force of coil 
spring 40. s 

The right end of the shaft 58 extends beyond 
the gear pump 53 into an opening 67 in a portion 
of the casing 48 and this end of the shaft forms a 
valve head 68. The valve head 68 cooperates 
with a valve seat 69 formed by the opening 67 
within casing 48. The opening 67 communicates 
with the oil reservoir by a channel 70 and with 
recess 64 by means of a channel 7. The shaft 
st may be longitudinally reciprocated so that the 
valve 68 is moved against and away from the 
seat 69. 

Disposed on the shaft 58 adjacent to the arma 
ture 5T is a spring retaining disc 72. Encircling 
the shaft 58 is a coil spring 73, one end of which 
bears against the disc 72 and the other end of 
which engages in a suitable recess formed in a 
portion of the casing 48. The coil spring 78 con 
tinuously urges the armature 57 and shaft 58 to 
the left in a direction to move valve 68 away . 
from seat 69. With the parts in the positions 
shown the motor 54 is not energized and the force 
of coil spring 3 keeps the armature 57 in a posi 
tion with its magnetic center displaced to the 
left Of the normal path of magnetic flux between 
the poles formed by the core 56. When the mo 
tor 54 is energized, as well as rotating the arma 
ture 57, it is moved to the right in the manner 
of a solenoid so that its magnetic center is 
brought to a position wherein the path of mag 
netic flux between the poles of the core 56 will 
be shortest. Movement of armature 57 and shaft 

- 58 to the right is permitted because the driving 
gear 60 of the gear pump is splined onto the 
shaft and when the shaft 58 is moved to the right 
in the manner described valve 8 seats on valve 
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2,291,788 
seat 69 cutting off communication between the 
chamber formed by the recess 64 and the oil res 
ervoir within casing 48 through the channels 7 
and 70. The valve 68 forms a release valve for 
releasing pressure from within the chamber 
formed by the recess 64 and permitting it to flow 
back into the reservoir within the casing 8. 
Thus when the gear pump 53 is started to pump 
oil into the chamber formed by the recess 6 the 
release valve 68 is automatically closed and 
when the motor S4 is stopped the armature 57 
and shaft 8 will move into the position shown so 
as to open valve 6 and quickly release the pres 
sure from above the diaphragm 5. 
The upper part of the casing 48 is closed by 

means of a cover secured to the casing by 
screws 5 and 76 there being a sealing gasket 
interposed between the cover and the upper part 
of the casing 8. 
The diaphragm valve which I have shown in 

Figure 1 is particularly adapted to control the 
flow of gas in a gas fired heating system. Nu 
meral T8 shows diagrammatically a gas main 
which may be connected to the inlet of the 
diaphragm valve and the outlet of the valve may 
be connected to a conventional gas burner by 
neans of a conduit 79. The channel 44 in the 
body of the three-way valve communicates with 
the gas supply by means of a tube 80 and a bleed 
tube f is connected to the opening or bore 84 
in the upper part of the body of the three-way 
valve so as to bleed gas therefron. 
The temperature of the objective being heated 

such as a space in a building for example is con 
trolled by means of a thermostat 82 which may 
be of conventional type comprising a bimetal ele 
ment 8 arranged to actuate a switch blade 84 
Cooperating with an electrical contact 85. Ad 
jacent the blade 84 is a permanent magnet 86 
So arranged that the blade 84 moves against 
and away from the contact 85 with a snap ac 
tion. 

In operation of the device and the system in 
which it is used, whenever the temperature of 
the space being heated falls to a predetermined 
value, blade 84 of the thermostat engages con 
tact 85 completing a circuit energizing the wind 
ing 55 as follows: from wire 87 to the thermo 
static element 83, blade 84, contact 85, wire 88, 
and winding 55 back to the wire 89. The wires 
8 and 89 may of course be connected to any 
suitable source of power. When winding 55 is 
energized armature 58 rotates so as to drive the 
gear pump and as above described the shaft 58 
is moved to the right so as to seat valve head 
68 on the seat 9 closing off communication be 
tween the channels 7 and 70. As the gear pump 
Operates, oil is withdrawn from within the res 
ervoir in casing 48 and forced into the chamber 
above the diaphragm St. As the pressure above 
diaphragm builds up, the valve stem 42 and 
valve member 4 are forced downwardly from 
the position shown until valve member 4 en 
gages the seat 6. When valve member 4 en 
gages seat 36, the supply of gas to the space 
above diaphragm 8 through tube 80 is cut of 
and the gas above diaphragm 8 is released 
through the channel 33 to the bore or opening 
34 within the body of valve 25 from which it is 
bled of to an auxiliary pilot burner through the 
bleed tube 8. When the pressure above dia 
phragm 8 is released the pressure from gas 
main acting on seat disc 9 will break the 

75 
seal between disc f and the seat 3. When this 
happens the lower side of diaphragm s Will 
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suddenly become exposed to gas pressure leaking 
through the valve and the diaphragm will be 
snapped upwardly to the open position of the 
diaphragm valve. Gas will now be supplied to 
the burner and heating will continue as long as 
the thermostat remains on, with the gear pump 
operating and pressure acting on the diaphragm 
5. Whenever the thermostat becomes satisfied, 
deenergizing the motor 54, the armature 5 and 
shaft 58 will take the position shown in Figure 
1 with valve head 68 away from seat 69. In this 
manner the pressure above diaphragm 5 will 
quickly be released, the oil from above the dia 
phragm passing back into the reservoir through 
the channels 7 and 70. The coil spring 40 will 
quickly move valve member 4 into the position 
shown in Figure 1 and pressure from the gas 
main 78 will be communicated to the space above 
diaphragm 8 through the tube 80, channel 44, 
channel 33, and opening 3. The pressure above 
the diaphragm 8 will snap it downwardly into 
closed position of the valve in the conventional 
manner of operation of diaphragm valves. 
From the foregoing it is apparent that I have 

provided a novel and meritorious arrangement 
for controlling the actuation of valves or similar 
devices. While I have shown a preferred form 
of my invention wherein a diaphragm gas valve 
is hydraulically controlled my arrangement 
might also be used to control other devices adapt 
ed to be hydraulically actuated. My invention 
is however particularly adapted to the actuation 
of pilot valves which control diaphragm gas 
valves or the like. With my arrangement the 
danger of the pilot valve sticking in an Open po 
sition so as to keep the diaphragm valve open 
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at a time when it should be closed, is entirely 
obviated. When the pilot valve of my arrange 
ment is to move into a position to cause closure 
of the diaphragm valve the valve for releasing 
pressure from above the diaphragm 5 is posi 
tively actuated so that there is no way that the 
pilot valve could fail to return it to the position 
shown in Figure 1. Thus the dangers attendant 
to electric valves sticking in open position or 
pressure operated release valves failing to oper 
ate in the intended manner are avoided, my ar 
rangement providing a reliable and economical 
cunstruction capable of Supplanting the afore 
mentioned devices but without possessing their 
inherent disadvanatges. The gear pump and 
the driving motor for it may be made very small 
and compact but yet being able to control a 
relatively large diaphragm valve by means of the 
pilot valve. - 
The single embodiment of my invention which 

I have disclosed in detail is a preferred form 
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and application of it but there are various forms 
which it may take and uses to which it may be 
put which are intended to fall within the spirit 
and scope of the invention. The invention is 
therefore to be limited only by the appended 
claims. 

I claim as my invention: 

60 

1. Fluid pressure control means comprising in 65 

3 : 
combination, a pump for supplying fluid under 
pressure, a valve for relieving pressure supplied 
by said pump, and motor means for Operating 
said pump and said valve comprising an electri 
cal winding and a rotor mounted so as to be 
translated upon energization of said winding, ro 
tation of said rotor serving to actuate said pump, 
and translation of said rotor serving to move 
said valve to closed position. 

2. Fluid pressure control means Comprising in 
combination, a rotary pump for supplying fluid 
under pressure, a shaft for rotating said pump, 
a splined connection between said pump and said 
shaft to permit longitudinal movement of said 
shaft, a valve for relieving pressure supplied by 
said pump, a connection between said shaft and 
said valve, and motor means for simultaneously 
rotating said shaft to operate said pump and 
moving said shaft longitudinally to close said 
valve. 

3. Fluid pressure control means comprising in 
combination, a rotary pump for supplying fluid 
under pressure, a shaft for rotating said pump, 
a splined connection between said pump and said 
shaft. to permit longitudinal movement of said 
shaft, a valve for controlling pressure supplied by 
said pump, a connection between said shaft and 
Said valve, and motor means for 'operating said 
pump and valve comprising an electrical winding 
and an armature associated with said shelft, en 
ergization of said winding causing rotation of 
said shaft to operate said pump and translation 
of Said shaft to operate said valve. 

4. Fluid pressure control means comprising in 
combination, a pump for Supplying fluid under 
pressure, a shaft for driving said pump, a con 
nection between said shaft and said pump to 
permit longitudinal movement of said shaft, a 
valve member carried by one end of said shaft 
for controlling pressure supplied by said pump, 
and motor means for operating said pump and 
valve comprising an electrical winding and an 
armature associated with said shaft, energization 
of Said winding causing rotation of said shaft to 
operate said pump and translation of said shaft 
to operate said valve. 

5. Fluid pressure control means comprising in 
combination, a pump for supplying fluid under 
pressure, a valve for relieving pressure supplied 
by Said pump, and motor means comprising a 
single electrical winding and a unitary structure 
actuated thereby upon energization thereof for 
operating said pump and simultaneously closing 
said valve. 

6. Fluid pressure control means comprising in 
combination, a pump for supplying fluid under 
pressure, a valve for controlling pressure supplied 
by said pump, an integral structure for operating 
said pump and said valve, and electrical wind 
ing means for actuating said structure upon en 
ergization of said winding means. 

ALBERT E. BAAK, 


